DNA length evaluation using cyanine dye and fluorescence correlation spectroscopy.
To develop a high-performance method for measuring the length of double-stranded DNA (dsDNA) fragments, the capability of fluorescence correlation spectroscopy (FCS) was examined. To omit troublesome and time-consuming labeling operations such as PCR with fluorescently labeled mononucleotides or primers, intercalation of dimeric cyanine dye YOYO-1 iodide (YOYO) to dsDNA was utilized as a simple labeling method. Various lengths of dsDNA fragments were prepared and mixed with YOYO prior to FCS, and the dependence of the diffusion time of a dsDNA-YOYO complex on the length of dsDNA fragment and the dsDNA/YOYO ratio was investigated. It was successfully demonstrated that the dsDNA length can be measured using YOYO and FCS, and the calibration curve was developed taking into account the rewinding and expansion of the dsDNA fragment caused by YOYO intercalation.